Versatile applications of microRNA in anti-cancer drug discovery: from therapeutics to biomarkers.
Over the past several years, microRNAs (miRNAs) have been identified as a fine-tuner in a wide array of biological processes, including development, cell growth and metabolism. Recent studies have shown that many kinds of miRNAs act as oncomirs or tumor suppressors in tumors where the miRNA genes are up- or down- regulated, respectively. These dysregulations occur through a variety of mechanisms, such as genetic alterations, epigenetic repression or altered expression of transcription factors which target miRNAs. The aberrant expressions of miRNAs are observed not only in tumor lesions but also in plasma and serum of cancer patients. These characteristics of miRNAs have created extensive interest in tapping into them for diagnosis and prognosis as well as drug discovery in cancer therapy. In this literature, the significance of miRNAs in tumor initiation and development is first reviewed. Second topic is extracellular miRNAs as biomarkers for cancer classification and prediction. Further, we focus on secretory machinery of miRNAs and share new evidence suggesting that extracellular miRNAs can play biological roles beyond mere biomarkers. Extending this concept, our hypothetical model that extracellular miRNAs may function as a signaling molecule in a crosstalk between cancer cells and their surrounding cells is presented. Finally, we discuss the potential of miRNAs for therapeutic applications in clinical oncology.